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LUNAR OCCULTATION AM) PRovrsrmm 
OF &ISH 19-27 - 

IDEW IF ICAT ION 

A l u n a r  o c c u l t a t i o n  of the radio source MSH 19-27 - w a s  
observed on June 16 ,  1965. The obse rva t ion  w a s  made a t  t h e  
Nat iona l  Aeronautics and Space Admin i s t r a t ion ' s  D a t a  Acqu i s i t i on  
F a c i l i t y  l o c a t e d  i n  t h e  w e s t e r n  North Caro l ina  mountains 
( l a t i t u d e  35O12' 0?05 North,  longi tude  05 h m s  31 29.294 West). 

In  a d d i t i o n  t o  p o s i t i o n  and diameter measurements, t h e  o c c u l t a t i o a  
has  provided a p o s s i b l e  o p t i c a l  coun te rpa r t  t o  t h e  r a d i o  source.  

The obse rva t ion  w a s  made w i t h  a p a r a b o l i c  antenna 85 f e e t  
i n  diameter ,  which tracked t h e  c e n t e r  of t h e  moon fo r  t h e  
d u r a t i o n  of the o c c u l t a t i o n ,  The r e c e i v e r  w a s  a switched type  
s y s t e m  employing ga in  modulation. The r ece iv ing  frequency w a s  

137 Mc/s w i t h  an in t e rmed ia t e  frequency of 30 Mc/s, bandwidth 
of 2.5 Mc/s and RC i n t e g r a t i o n  t i m e  of 3 sec;onds. D i g i t i z e d  
records of the  disappearance and reappearance of t h e  source are 
presented  i n  f i g u r e s  la.  and l b . ,  r e s p e c t i v e l y .  

The r eco rds  w e r e  analysed i n  an IBM 7094 computer w i t h  

a program adapted from t h e  work of Von Eoerner l  which w a s  based 
on t h e  r e s t o r a t i o n  program d i scussed  by Scheuer .. T h i s  program 
convolves the d i g i t i z e d  d a t a  w i t h  va r ious  r e s t o r i n g  f u n c t i o n s  t o  
produce t h e  b r i g h t n e s s  d i s t r i b u t i o n  a s  it would be observed w i t h  

2 gauss ian  f a n  beam scanned along t h e  p o s i t i o n  angle  of t h e  

o c c u l t a t i o n ,  Examples of the r e s t o r e d  data are presented  i n  
f i g u r e s  2a. and 2b. 
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The d a t a  has  been r e s t o r e d  wi th  seven d i f f e r e n t  beamwidths 
and a gauss ian  curve f i t t e d  to  t h e  r e s u l t i n g  b r i g h t n e s s  
d i s t r i b u t i o n .  Analysis  of t h e  f i t  provides  t h e  best va lues  f o r  
t h e  p o s i t i o n  of the  i n t e n s i t y  peak and t h e  diameter of the  source  
a long  t h e  scan .  The diameters  and corresponding p o s i t i o n  ang le s  
are given i n  Table 1. 
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TABLE 1. 

-.-- 
Phase P o s i t i o n  Diameter Time of R e s t  or i ng 

Angle Occurrence Beamwidt h 
U.T.  Used 

Disappearance 58O 8 V O  - + lY7 41'6 
07 h m s  28 35.01-176 - 8':O 

5'.'9 + 1'!5 3!'4 

5':9 h m s  
Reappearance 104O - 

08 47 38.0+1'?5 - 

The p o s i t i o n  of t h e  source  has  been computed from t h e  Universal  
3 T i m e s  ( co r rec t ed  f o r  RC i n t e g r a t i o n  t i m e  ) corresponding  t o  t h e  

peak i n t e n s i t i e s  of t h e  r e s t o r e d  b r i g h t n e s s  d i s t r i b u t i o n s .  There 
are two p o s s i b l e  p o s i t i o n s  for t h e  source  cor responding  t o  t h e s e  
t i m e s .  

h m s  P o s i t i o n  1: R.A.(1965.5) = 19 26 58.46+0'?03 - 
DEC. (1965.5) = -25O55 ' 32'!4+0'!5 - 
~ . ~ . ( 1 9 6 5 : 5 )  = 19 h m s  26 5 i . i 8+0?03  

DEC . (1965.5) = -25O44' 1'!4+0'.'5 - 

P o s i t i o n  2i - 

In c a l c u l a t i n g  t h e s e  p o s i t i o n s ,  i t  has  been assumed t h a t  t h e  
d i f f e r e n c e  i n  Universal  and Ephemeris Time is  35.0 seconds.  

The ambiguity i n  p o s i t i o n  can be r e so lved  by cons ide r ing  t h e  
4 p o s i t i o n  given i n  t h e  MSH ca ta logue  . 

TABLE 2 

- 
P o s i t i o n  1 MSH P o s i t i o n  2 

h m s  19 25 54.42+0?03 h m s  19 h m  25.6+0?3 R.A.(l950.0) 19 26 1.62+0?03 

-25O44' +5 ' -25O45 '55'.'4+0'.'5 - DEC. (1950.0) -25O57 ' 26'!6+0'.'5 - - 



Since p o s i t i o n  2 l i e s  w i t h i n  t h e  quoted e r r o r  l i m i t s  of t h e  ca ta logue  
w h i l e  p o s i t i o n  1 lies considerably o u t s i d e  t h e  d e c l i n a t i o n  l i m i t s ,  
t h e  source is assumed t o  be a t  p o s i t i o n  2. 

Geographic Socie ty  - Palomar Observatory Sky Survey P l a t e s  from 
comparison w i t h  a number of 8 t h  and 9 t h  magnitude stars i n  t h e  
area. The opt ical  p o s i t i o n s  were obta ined  f r o m  the  Cordoba 
Durchmusterung Catalogue which h a s  p o s i t i o n s  given t u  t h e  n e a r e s t  
O I 1  of arc. Within t h e  error l i m i t s  of t he  p l a t e  measurement, 
t h e  radio p o s i t i o n  w a s  found t o  co inc ide  w i t h  t h e  p o s i t i o n  of an 
extremely f a i n t  o b j e c t  ( A 6 d "  Aad") .  Since i n  m o s t  cases t h e  

o p t i c a l  and r a d i o  p o s i t i o n s  do not co inc ide  e x a c t l y ,  an  area t w i c e  
t h e  radio diameter and s e v e r a l  t i m e s  t h e  o p t i c a l  diameter w a s  
examined fo r  o ther  poss ib l e  objects. The p r o b a b i l i t y  of t h e  

i d e n t i f i c a t i o n  w a s  i nc reased  when no o the r  objects  w e r e  found i n  
t h i s  area. 

The radio p o s i t i o n  of t h e  source w a s  located on t h e  Nat iona l  

Due t o  t h e  extreme f a i n t n e s s ,  any i n t e r p r e t a t i o n  of t h e  na tu re  
of t h e  object w a s  s e r i o u s l y  affected by t h e  photographic  l i m i t s  

of t h e  survey p l a t e s .  F igures  3a. and 3b. are 20X enlargements 
of t h e  source area on t h e  red  and b lue  p la tes ,  r e s p e c t i v e l y .  
I n  red l i g h t ,  the  source appeared t o  c o n s i s t  of a f a i n t  o b j e c t  
w i t h  t w o  c e n t e r s  of l i g h t  concent ra t ion ;  w h i l e  i n  b lue  l i g h t ,  

there w a s  o n l y  one c e n t e r  (apparent ly  b r i g h t e r  t han  t h e  red)  

surrounded by a f a i n t  halo.  A number of d i f f e r e n t  t y p e s  of objects 
w e r e  examined on t h e  survey p l a t e s  i n  a t tempt  t o  f i n d  s imilar i t ies .  
While no conclus ions  could be reached, t h e  b lue  image w a s  found t o  
be s i m i l a r  i n  s o m e  w a y s  t o  a f a i n t  galaxy w i t h  a luminous nucleus.  
However, t h e  n a t u r e  of t h e  object w a s  not i d e n t i f i e d  and must a w a i t  
more o p t i c a l  evidence. 

I w i s h  t o  thank D r .  S. Von Hoerner of t h e  Nat iona l  Radio 

Astronomy Observatory f o r  supplying h i s  computer program and  

H. M. Naut ica l  Almanac O f f i c e  for p r e d i c t i n g  t h e  o c c u l t a t i o n .  

L a r r y  W .  Brown 

Radio Astronomy Sec t ion  
Laboratory f o r  Space Sciences 
NASA-Goddard Space F l i g h t  C e n t e r  
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